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(57) ABSTRACT

The invention relates to a method for full bleed printing using
an inkjet printing apparatus. In the method for full bleed
printing, a reference pattern is applied on the receiving
medium in a current swath. The carriage of the inkjet printing
apparatus and the receiving medium are moved with respect
to one another in the sub scanning direction and in a subse-
quent swath, the distance between the reference pattern and a
side edge of the receiving medium is determined, and based
on the determined distance between the reference pattern and
the side edge of the receiving medium, dots to be printed in an
area between the side edge of the receiving medium and the
reference pattern are determined.

20 Claims, 6 Drawing Sheets
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1
METHOD FOR FULL BLEED PRINTING

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation of PCT International
Application No. PCT/EP2013/053447, filed on Feb. 21,
2013, which claims priority under 35 U.S.C. 119(a) to patent
application Ser. No. 12/158,741 4, filed in Europe on Mar. 9,
2012, all of which are hereby expressly incorporated by ref-
erence into the present application.

The present invention relates to a method for full bleed
printing.

BACKGROUND OF THE INVENTION

In inkjet printing, an image is build up drop wise by jetting
droplets of ink onto a receiving medium, using a print head.
The image may cover the whole surface of the receiving
medium. This is known as full bleed printing. In full bleed
printing, an image is printed onto a receiving medium such
that the image extends to the edges of a receiving medium.
The image may extend to all edges of a receiving medium, or,
for example in roll-to-roll printing, the image may extend to
atleast the side edges of the receiving medium. The area of the
receiving medium not covered by droplets of ink should be as
small as possible, resulting in white edges surrounding the
image on the receiving medium being as small as possible.

In order to print full bleed, the droplets of the ink have to be
positioned as close to the edge of the receiving medium as
possible, in order not to leave white areas around the image.
On the other hand, it is undesired to position droplets of ink
outside the edges of the receiving medium, as, in that case, the
ink applied outside the edges of the medium pollutes the
printing apparatus. For example, the transport belt for trans-
porting the receiving medium may be polluted, thereby pol-
Iuting the backside of the receiving medium or polluting later
receiving media. Thus, in order to print full bleed, it is pre-
ferred to print as close to the edges of the receiving medium as
possible, however, without printing outside the side edges of
the receiving medium.

Methods for full bleed printing are known, wherein the
position of (side) edges of the receiving medium are moni-
tored during printing, e.g. by scanning the receiving medium
when printing. However, such a method may be inaccurate,
e.g. because the scanner may be positioned inaccurately with
respect to the print heads. For example due to differences in
thermal expansion, the position of the scanner with respect to
the print heads may vary, leading to inaccuracies in calibrat-
ing the position of the print heads with respect to the receiving
medium during printing.

It is therefore an object of the present invention to provide
a method for full bleed printing with improved accuracy. It is
a further object of the present invention to provide an inkjet
printing apparatus configured to carry out such method.

SUMMARY OF THE INVENTION

The object of the invention is achieved in a method for full
bleed printing using an inkjet printing apparatus, the inkjet
printing apparatus comprising a carriage, the carriage com-
prising a print head, the method comprising:

a) in a current swath, moving the carriage and a receiving
medium relative to each other in a main scanning direc-
tion and printing a reference pattern on the receiving
medium;
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b) moving the carriage and the receiving medium relative
to each other in a sub-scanning direction;

¢) in a subsequent swath, determining a distance between
the reference pattern and a side edge of the receiving
medium,;

d) based on the determined distance between the reference
pattern and the side edge of the receiving medium, deter-
mining dots to be printed in an area between the side
edge of the receiving medium and the reference pattern.

In inkjet printing, an image may be build up drop wise by
applying droplets of ink onto a receiving medium using an
inkjet printing apparatus. The droplets of ink may be ejected
by a print head. The print head may be mounted on a carriage.
In scanning inkjet, the print head ejecting the droplets and the
receiving medium move relative to each other in a main
scanning direction. This may be done by moving a print head,
mounted on a carriage over the receiving medium in the main
scanning direction when applying droplets of ink to the
receiving medium.

In a current swath, the carriage carrying the print head and
the receiving medium may move relative to one another and a
reference pattern may be printed onto the receiving medium.
The reference pattern may be any suitable pattern, build up of
droplets of ink applied onto the receiving medium by a print
head.

After the current swath has been completed, the carriage
and the receiving medium may be moved relative to each
other in a sub scanning direction. The relative movement of
the carriage and the receiving medium with respect to each
other in between swaths is known as paper step. For example,
the paper step may be performed by moving the receiving
medium in a sub scanning direction. The receiving medium
may be moved such that a part of the receiving medium not
yet provided with the image is positioned such that the print
head may jet droplets of ink onto that part of the receiving
medium when the carriage moves in the main scanning direc-
tion. Preferably, the movement in the sub scanning direction
is such that the paper step is not visible in the printed image.
After the paper step has been performed, the carriage and the
receiving medium may move again with respect to one
another in the main scanning direction in a subsequent swath.
In the subsequent swath, the part of the receiving medium
positioned in the area to be provided with an image by the
print head mounted on the carriage during the subsequent
swath, may comprise the reference pattern. In the subsequent
swath, the distance between the reference pattern and a side
edge of the receiving medium is determined. By determining
the distance between the reference pattern and a side edge of
the receiving medium, the position of the print head with
respect to the receiving medium may be determined directly
by detecting the reference pattern and the side edge of the
paper, i.e.: the position of the print head determined by deter-
mining the distance between the side edge of the receiving
medium and the reference pattern is independent of the posi-
tion of the print head with respect to the inkjet printing appa-
ratus. For example, the position of the print head with respect
to the receiving medium may be determined independent of
the position of the print head with respect to the position of
detection means used to detect the side edge of the receiving
medium. In the current swath, the reference pattern has been
applied on the receiving medium by the print head mounted
on the carriage. When a distance between the side edge of the
receiving medium and the reference pattern is determined
directly, the position of the print head with respect to the (side
edge of the) receiving medium may be determined. This may
provide improved accuracy compared to a method, wherein
only the position of a side edge of the receiving medium is
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detected; i.e. compared to a method wherein the position of
the print head with respect to the side edge is determined
indirectly. In the latter case, e.g. in a case wherein the position
of the side edge of the receiving medium is detected by a
detecting means, e.g. a scanner, mounted on the carriage, the
calibration may suffer from inaccuracies in the positioning of
the detection means with respect to the print head. When the
print head and the detection means are mounted on the same
carriage, the distance between the detection means and the
print head may vary, for example because of thermal expan-
sion.

When the distance between reference pattern and the side
edge of the receiving medium is determined, dots to be
printed in an area between the side edge of the receiving
medium and the reference pattern may be determined. The
number of dots may be related to a certain distance. For
example, a specified numbers of dots may be applied onto the
receiving medium per length-unit. For example, the image
may be applied to the receiving medium in 300 dots per inch
(300 dpi), or 600 dpi. In case the distance is known, the
number of dots to be applied onto the receiving medium in
between the reference pattern and the side edge of the receiv-
ing medium may be determined. Thereby, the area of the
receiving medium in between two side edges may be covered
with the image, formed by the droplets of ink applied onto the
receiving medium, without applying ink onto an area outside
the area of the receiving medium in between two side edges.
Thus, an image may be formed onto a receiving medium
without leaving unprinted margins around the image and
without contaminating the printing apparatus by ink spilled.

In an embodiment, the method further comprises:

i. in a first swath, moving the carriage and the receiving
medium relative to each other in a main scanning direc-
tion;

ii. detecting a position of a side edge of the receiving
medium;

iii. determining, based on the position of the side edge of
the receiving medium, the position of the reference pat-
tern to be printed;

wherein steps i-iii are carried out before step a.

When the reference pattern is applied onto the receiving
medium and the reference pattern is used to determine dots to
be printed in an area between the side edge of the receiving
medium and the reference pattern, it may be advantageous to
apply the reference pattern at a position relatively close to the
side edge of the receiving medium. The position of the side
edge of the receiving medium may not be known before
starting printing. For example, it may be unknown which size
of'paper is fed to the printing apparatus. Moreover, the receiv-
ing medium fed to the printing apparatus may be in a skewed
position, as a result of which the position of a side edge of the
receiving medium may change as the receiving medium is
moved in the sub scanning direction. In addition, a side edge
of the receiving medium may be irregular.

In the embodiment, before the reference pattern is applied
in step a), the carriage and the receiving medium are moved
relative to each other in a main scanning direction, in a first
swath. The carriage may be moved, the receiving medium
may be moved or both the receiving medium and the carriage
may be moved in the main scanning direction. In the first
swath, the position of a side edge of the receiving medium is
detected. The position of one side edge may be detected or the
position of more than one side edge may be detected.

After the position of a side edge of the receiving medium
has been detected, the position of the reference pattern to be
printed may be determined based on the position of the side
edge of the receiving medium. For example, the reference
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pattern may be applied on the receiving medium at a prede-
termined distance from the side edge of the medium. For
example, the reference pattern may be applied at 1 cm dis-
tance, or at 1 mm distance from the side edge. The predeter-
mined distance between the reference pattern and the side
edge should preferably not be too large, because a longer
distance may result in decreased accuracy of the measure-
ment. The predetermined distance between the reference pat-
tern and the side edge should preferably not be too small,
either. When the distance between the reference pattern and
the side edge is too small, the reference pattern may locally be
positioned on the side edge of the receiving medium. For
example, the receiving medium may be fed to the printing
apparatus in a skewed position. The side edge of the receiving
medium may not be straight, but may have an irregular shape.
When the reference pattern is applied to the receiving
medium in a position wherein at least a part of the reference
pattern coincides with the side edge of the receiving medium,
the distance between the reference pattern and the side edge
of the receiving medium may, at least locally, not be deter-
mined anymore.

In addition, the distance from the side edge at which the
reference pattern is applied, may be adapted to the resolution
of a detection means used to determine said distance. Detec-
tion means may preferably have a resolution such that the
distance between the side edge of the receiving medium and
the reference pattern may be suitably determined.

In an embodiment, in step c), the distance between the
reference pattern and a side edge of the receiving medium is
determined based on a detected position of the reference
pattern and on a detected position of the side edge of the
receiving medium and wherein detection of the position of the
reference pattern and detection of the position of the side edge
of the receiving medium is performed by detection means
mounted on the carriage, and wherein the distance between
the detection means and each print head is larger than the
distance between the reference pattern and the side edge of
the receiving medium.

The determination of the distance between the reference
pattern and a side edge of the receiving medium may be based
on a detected position of the reference pattern applied on the
receiving medium and a detected position of the side edge of
the receiving medium. The distance between the reference
pattern and a side edge of the receiving medium may then be
determined by determining the distance between the two
detected positions. The detection of the positions may be
carried out by suitable detection means. The type of detection
means suitable may depend on the type of receiving medium
used and/or the material used to apply the reference pattern.
For example, an optical scanner may be used. Examples of
optical scanners are a CCD scanner, a line scanner, a CIS
scanner, an active pixel sensor (APS), such as a CMOS APS,
a photodiode, for example a photodiode organized in a 2D
grid.

Alternatively, when the material used to apply the refer-
ence pattern is a magnetic material, then magnetic detection
means may be applied. Preferably, one detection means is
used to detect both the side edge of the receiving medium and
the reference pattern.

The distance between the detection means and the print
head may be larger than the distance between the reference
pattern and the side edge of the receiving medium. In case the
carriage carries more than one print head, then the distance
between each print head and the detection means may be
larger than the distance between the reference pattern and the
side edge of the receiving medium. The carriage and the
receiving medium may be moved with respect to each other in
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the main scanning direction in reciprocation. When moving,
the carriage carrying the detection means and the print head
may traverse the side edge of the receiving medium. Depend-
ing on the position of the detection means and the print head
mounted on the carriage with respect to one another and based
on the direction of the movement (backward or forward
movement in the main scanning direction), the reference pat-
tern may be detected by the detection means before the side
edge of the receiving medium is detected, or the side-edge
may be detected before the reference pattern is detected. It is
preferred that both the reference pattern and the side edge of
the receiving medium have been detected by the detection
means and thus, that the distance between the reference pat-
tern and the side edge of the receiving medium may be deter-
mined before the print head arrives at a position above the
reference pattern, where the print head may print the dots in
the area between the reference pattern and the side edge of the
receiving medium.

If the carriages is moved in the main scanning direction,
such that the detection means first detect the side edge of the
receiving medium and subsequently detect the reference pat-
tern, the distance between the reference pattern and the side
edge of the receiving medium may only be determined after
the detection means has detected the reference pattern.
Because the absolute distance between the print head and the
detection means may not be known exactly, for example,
because of thermal expansion of the carriage, the distance
between the reference pattern and the side edge of the receiv-
ing medium may need to be determined, in order to determine
dots to be printed in the area between the side edge of the
receiving medium and the reference pattern. Therefore, the
distance between the reference pattern and the side edge of
the receiving medium may need to be determined before the
dots are printed in the area between the side edge of the
receiving medium and the reference pattern; i.e.: the distance
between the reference pattern and the side edge of the receiv-
ing medium may need to be determined before the print head
traverses the side edge of the receiving medium. Therefore,
the distance between the detection means and each print head
may be larger than the distance between the reference pattern
and the side edge of the receiving medium.

It may be preferable to provide the carriage with two detec-
tion means, wherein the print heads mounted on the carriage
are positioned in between the detection means. This may
allow the distance between the reference pattern and the side
edge to be detected determined before the dots are printed in
the area between the side edge of the receiving medium and
the reference pattern in both a forward and in a backward
scanning direction and may consequently improve accuracy.

However, it is also possible to provide the carriage with
only one detection means. This may allow to use a carrier
configuration that is simpler and cheaper. Not all distances
between reference pattern and the side edge of the receiving
medium may be determined, but optionally, the distance
between the side edge of the receiving medium and the ref-
erence pattern determined in a previous swath may be used to
estimate the area were dots are to be printed in the subsequent
swath.

In an embodiment, the reference pattern is a line of dots. By
applying a reference pattern consisting of a plurality of dots,
aplurality of reference points may be applied onto the receiv-
ing medium. By applying a plurality of reference points onto
the receiving medium, the distance between the reference
pattern and the side edge of the receiving medium may be
determined based on a plurality of reference points, which
may increase the accuracy of the determination of said dis-
tance.
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In a further embodiment, the reference pattern is applied
substantially perpendicular to the main scanning direction.
The reference pattern may be applied by the print head
mounted on the carriage. The print head may comprise a row
of orifices. By firing the orifices of the row of orifices at the
same time, a line of dots may be applied on the receiving
medium. The reference pattern may be applied substantially
perpendicular to the main scanning direction. The main scan-
ning direction may be essentially perpendicular to the sub
scanning direction. Thus, the reference pattern that extends in
a direction substantially perpendicular to the main scanning
direction may extend substantially parallel in the sub scan-
ning direction. Generally, the side edge of the receiving
medium may be substantially linear and may extend in a
direction substantially perpendicular to the main scanning
direction. Thus, by applying the reference pattern substan-
tially perpendicular to the main scanning direction, the pat-
tern may be applied substantially parallel to the side edge of
the receiving medium. When the detection means mounted on
the carriage moves in the main scanning direction, the dis-
tance between the reference pattern and the side edge of the
receiving medium may be determined along a part of the side
edge of the receiving medium in one swath. The distance
between a point of the reference pattern and the side edge may
be determined for each point of the reference pattern sepa-
rately, or the average distance between the reference pattern
and the side edge in the main scanning direction may be
determined.

In a further embodiment, the reference pattern is a line of
yellow dots. Often, the receiving medium is a white medium,
for example white paper. Yellow dots may result in a low
contrast between the reference pattern and the receiving
medium, especially when a white receiving medium is used.
Because of the low contrast between yellow and white to the
human eye, the reference pattern may be hardly noticed by a
viewer looking at the image printed on the receiving medium.
Thus, the reference pattern may not or hardly influence the
image observed on the receiving medium after it has been
printed. Although yellow dots show low contrast on white
media to the human eye, detection means, such as a scanner,
may still be able to detect the yellow dots forming the refer-
ence pattern on the receiving medium. Therefore, using a line
of yellow dots, the accuracy of full bleed printing may be
improved, without negatively influencing the quality of the
image.

In an embodiment, in step c), detection of the position of
the reference pattern and detection of the position of the side
edge of the receiving medium is performed by detection
means mounted on the carriage, and wherein the detection
means is a line scanner and wherein the line scanner is posi-
tioned essentially perpendicular to the main scanning direc-
tion. Use of a line scanner as detection means may enable to
scan an area of the receiving medium in one movement of the
carriage. When the carriage moves in the main scanning
direction and a line scanner is positioned essentially perpen-
dicular to the main scanning direction, an essentially rectan-
gular area of the receiving medium may be scanned in a
scanning movement of the carriage. When a line scanner is
moved from a position above the reference pattern to a posi-
tion above the side edge of the receiving medium, the distance
between the reference pattern and the side edge of the receiv-
ing medium in the direction of the main scanning direction
may be determined along a part of the side edge of the receiv-
ing medium.

In an embodiment, the line scanner may have a width at
least equal to the length of the reference pattern, measured in
a direction substantially perpendicular to the main scanning
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direction. In that case, the line scanner may detect the whole
reference pattern when reciprocating in the main scanning
direction.

In an embodiment, the carriage is provided with two line
scanners, wherein each print head is positioned in between a
first one of the two line scanners and a second one of the two
line scanners with respect to the main scanning direction. The
carriage, being provided with two line scanners and at least
one print head, may be moved in reciprocation in the main
scanning direction. Thus, the carriage may be moved in a
backward and forward main scanning direction. In order to
print full bleed, the dots to be printed have to be determined.
In the present invention, dots to be printed in an area between
the side edge of the receiving medium and the reference
pattern may be determined based on the distance between the
reference pattern and the side edge of the receiving medium,
which distance may be determined based on the detected
position of the reference pattern and the detected position of
the side edge of the receiving medium. Therefore, it is pre-
ferred to determine said distance before the print head is
moved over the area between the side edge of the receiving
medium and the reference pattern to print dots in said area.
When the carriage is provided with two line scanners and
wherein the at least one print head mounted on the carriage is
positioned in between the two line scanners, then the distance
between the reference pattern and the side edge may be deter-
mined before the print head moves over the area in between
the reference pattern and the side edge, both in the backward
main scanning direction and in the forward main scanning
direction.

In an embodiment, the inkjet printing apparatus further
comprises a linear position encoding system, wherein the
receiving medium comprises a first side edge and a second
side edge, wherein dots to be printed in between the first side
edge and the second side edge are determined based on a
determined distance between the reference pattern and the
first side edge and on a determined position of the second side
edge of the receiving medium, and wherein the position of the
first side edge and the second side edge are correlated to
corresponding positions on the linear position encoding sys-
tem and wherein the distance between the reference pattern
and the second side edge is correlated to a corresponding
distance on the linear position encoding system.

When the position of a reference pattern and the position of
a side edge of the receiving medium in proximity of the
reference pattern are detected, the distance between the ref-
erence pattern and the side edge may be determined. In a
printing apparatus comprising a linear position encoding sys-
tem, the detected positions may be correlated to correspond-
ing positions on the linear position encoding system. Conse-
quently, the determined distance between the reference
pattern and the side edge may be correlated to a correspond-
ing distance on the linear position encoding system. By cor-
relating the distance between the reference pattern and the
side edge of the receiving medium to a corresponding dis-
tance on the linear position encoding system, the linear posi-
tion encoding system may be calibrated. This may compen-
sate for errors in the linear position encoding system, e.g.
errors caused by thermal expansion.

When reciprocating in the main scanning direction, the
carriage may also detect the position of the second side edge
of'the receiving medium. The position of the second side edge
may be correlated to a corresponding position on the linear
position encoding system. Because the linear position encod-
ing system was calibrated, the distance between the first and
second side edge of the receiving medium may be determined
based on the corresponding positions on the linear position
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encoding system. An advantage of this embodiment is that a
reference pattern has to be applied on only one side edge of
the receiving medium.

In an embodiment, in step d, the number of dots and/or a
distance between dots to be printed is determined based on the
determined distance between the reference pattern and the
side edge of the receiving medium.

An image may be applied onto the receiving medium by
applying a predetermined pattern of ink droplets onto the
receiving medium. When printing full bleed, the image may
be adapted to fill the area between the first and second side
edge of the receiving medium. As a result, the pattern of ink
droplets may have to be adapted in order for the image to fit
the image in between the and second side edge of the receiv-
ing medium. The pattern of ink droplets may be adapted by
changing the number of droplets to be printed. For example,
if the image is larger than the area of the receiving medium
onto which the image is to be applied, droplets, e.g. droplets
positioned at the periphery of the image may not be printed.
Alternatively, if the image is smaller than the area of the
receiving medium onto which the image is to be applied,
additional droplets may be printed between the border of the
image and a side edge of the receiving medium. Instead of
changing the number of droplets to be printed, or in addition
thereto, the distance between the droplets may be adapted. In
case the image is smaller than the area of the receiving
medium onto which the image is to be applied, the distance
between the droplets applied onto the receiving medium may
be enlarged. In case the image is larger than the area of the
receiving medium onto which the image is to be applied, the
distance between the droplets applied onto the receiving
medium may be reduced.

The pattern of ink droplets may be adapted by changing the
number of droplets to be printed in the area between the side
edge of the receiving medium and the reference pattern only
or, alternatively, the pattern of ink droplets may be adapted by
changing the number of droplets to be printed in the area
between both side edge of the receiving medium.

In an aspect of the invention, an inkjet printing apparatus
configured to in operation carry out the method according to
the present invention, is provided, the inkjet printing appara-
tus comprising a carriage, said carriage comprising a print
head a detection means for detecting the reference pattern and
the side edge of the receiving medium. The carriage of the
inkjet printing apparatus may comprise at least one print
head, the at least one print head comprising at least one orifice
for ejecting droplets of a fluid, e.g. ink. The carriage may be
arranged to be movable with respect to the receiving medium
in amain scanning direction and a sub scanning direction. The
carriage may further comprise detection means for detecting
the reference pattern and for detecting the side edge of the
receiving medium. The detection means may comprise e.g. a
scanner.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows a schematic representation of an image
forming apparatus.

FIG. 1B shows a schematic representation of an ink jet
printing assembly.

FIG. 2A-2C illustrate a first embodiment of a method for
full bleed printing according to the present invention.

FIG. 3 illustrates a second embodiment of a method for full
bleed printing according to the present invention.

FIG. 4 illustrates a third embodiment of a method for full
bleed printing according to the present invention.
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FIG. 5A-5B illustrate a fourth embodiment of a method for
full bleed printing according to the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

In the drawings, same reference numerals refer to same
elements.

FIG. 1A shows an image forming apparatus 36, wherein
printing is achieved using a wide format inkjet printer. The
wide-format image forming apparatus 36 comprises a hous-
ing 26, wherein the printing assembly, for example the ink jet
printing assembly shown in FIG. 1B is placed. The image
forming apparatus 36 also comprises a storage means for
storing image receiving member 28, 30, a delivery station to
collect the image receiving member 28, 30 after printing and
storage means for marking material 20. In FIG. 1A, the deliv-
ery station is embodied as a delivery tray 32. Optionally, the
delivery station may comprise processing means for process-
ing the image receiving member 28, 30 after printing, e.g. a
folder or a puncher. The wide-format image forming appara-
tus 36 furthermore comprises means for receiving print jobs
and optionally means for manipulating print jobs. These
means may include a user interface unit 24 and/or a control
unit 34, for example a computer.

Images are printed on a image receiving member, for
example paper, supplied by a roll 28, 30. The roll 28 is
supported on the roll support R1, while the roll 30 is sup-
ported on the roll support R2. Alternatively, cut sheet image
receiving members may be used instead of rolls 28, 30 of
image receiving member. Printed sheets of the image receiv-
ing member, cut off from the roll 28, 30, are deposited in the
delivery tray 32.

Each one of the marking materials for use in the printing
assembly are stored in four containers 20 arranged in fluid
connection with the respective print heads for supplying
marking material to said print heads.

The local user interface unit 24 is integrated to the print
engine and may comprise a display unit and a control panel.
Alternatively, the control panel may be integrated in the dis-
play unit, for example in the form of a touch-screen control
panel. The local user interface unit 24 is connected to a
control unit 34 placed inside the printing apparatus 36. The
control unit 34, for example a computer, comprises a proces-
sor adapted to issue commands to the print engine, for
example for controlling the print process. The image forming
apparatus 36 may optionally be connected to a network N.
The connection to the network N is diagrammatically shown
in the form of a cable 22, but nevertheless, the connection
could be wireless. The image forming apparatus 36 may
receive printing jobs via the network. Further, optionally, the
controller of the printer may be provided with a USB port, so
printing jobs may be sent to the printer via this USB port.

FIG. 1B shows an ink jet printing assembly 3. The ink jet
printing assembly 3 comprises supporting means for support-
ing an image receiving member 2. The supporting means are
shown in FIG. 1B as a platen 1, but alternatively, the support-
ing means may be a flat surface. The platen 1, as depicted in
FIG. 1B, is a rotatable drum, which is rotatable about its axis
as indicated by arrow A. The supporting means may be
optionally provided with suction holes for holding the image
receiving member in a fixed position with respect to the
supporting means. The ink jet printing assembly 3 comprises
print heads 4a-4d, mounted on a scanning print carriage 5.
The scanning print carriage 5 is guided by suitable guiding
means 6, 7 to move in reciprocation in the main scanning
direction B. Each print head 4a-4d comprises an orifice sur-
face 9, which orifice surface 9 is provided with at least one
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orifice 8. The print heads 4a-4d are configured to eject drop-
lets of marking material onto the image receiving member 2.
The platen 1, the carriage 5 and the print heads 4a-4d are
controlled by suitable controlling means 10a, 105 and 10c¢,
respectively.

The image receiving member 2 may be a medium in web or
in sheet form and may be composed of e.g. paper, cardboard,
label stock, coated paper, plastic or textile. Alternatively, the
image receiving member 2 may also be an intermediate mem-
ber, endless or not. Examples of endless members, which may
be moved cyclically, are a belt or a drum. The image receiving
member 2 is moved in the sub-scanning direction A by the
platen 1 along four print heads 4a-4d provided with a fluid
marking material.

A scanning print carriage 5 carries the four print heads
4a-4d and may be moved in reciprocation in the main scan-
ning direction B parallel to the platen 1, such as to enable
scanning of the image receiving member 2 in the main scan-
ning direction B. Only four print heads 4a-4d are depicted for
demonstrating the invention. In practice an arbitrary number
of'print heads may be employed. In any case, at least one print
head 4a-4d per color of marking material is placed on the
scanning print carriage 5. For example, for a black-and-white
printer, at least one print head 4a-4d, usually containing black
marking material is present. Alternatively, a black-and-white
printer may comprise a white marking material, which is to be
applied on a black image-receiving member 2. For a full-color
printer, containing multiple colors, at least one print head
4a-4dfor each of the colors, usually black, cyan, magenta and
yellow, is present. Often, in a full-color printer, black marking
material is used more frequently in comparison to differently
colored marking material. Therefore, more print heads 4a-4d
containing black marking material may be provided on the
scanning print carriage 5 compared to print heads 4a-4d con-
taining marking material in any of the other colors. Alterna-
tively, the print head 4a-4d containing black marking material
may be larger than any of the print heads 4a-4d, containing a
differently colored marking material. In addition, the carriage
5 may carry one or more detection means (not shown) for
detecting the side edge of the receiving medium and for
detecting the reference pattern.

The carriage 5 is guided by guiding means 6, 7. These
guiding means 6, 7 may be rods as depicted in FIG. 1B. The
rods may be driven by suitable driving means (not shown).
Alternatively, the carriage 5 may be guided by other guiding
means, such as an arm being able to move the carriage 5.
Another alternative is to move the image receiving material 2
in the main scanning direction B.

Each print head 4a-4d comprises an orifice surface 9 hav-
ing at least one orifice 8, in fluid communication with a
pressure chamber containing fluid marking material provided
in the print head 4a-4d. On the orifice surface 9, a number of
orifices 8 is arranged in a single linear array parallel to the
sub-scanning direction A. Eight orifices 8 per print head
4a-4d are depicted in FIG. 1B, however obviously in a prac-
tical embodiment several hundreds of orifices 8 may be pro-
vided per print head 4a-4d, optionally arranged in multiple
arrays. As depicted in FIG. 1B, the respective print heads
4a-4d are placed parallel to each other such that correspond-
ing orifices 8 of the respective print heads 4a-4d are posi-
tioned in-line in the main scanning direction B. This means
that a line of image dots in the main scanning direction B may
be formed by selectively activating up to four orifices 8, each
of them being part of a different print head 4a-4d. This par-
allel positioning of the print heads 4a-4d with corresponding
in-line placement of the orifices 8 is advantageous to increase
productivity and/or improve print quality. Alternatively mul-
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tiple print heads 4a-44 may be placed on the print carriage
adjacent to each other such that the orifices 8 of the respective
print heads 4a-4d are positioned in a staggered configuration
instead of in-line. For instance, this may be done to increase
the print resolution or to enlarge the effective print area,
which may be addressed in a single scan in the main scanning
direction. The image dots are formed by ejecting droplets of
marking material from the orifices 8.

Upon ejection of the marking material, some marking
material may be spilled and stay on the orifice surface 9 of the
print head 4a-4d. The ink present on the orifice surface 9, may
negatively influence the ejection of droplets and the place-
ment of these droplets on the image receiving member 2.
Therefore, it may be advantageous to remove excess of ink
from the orifice surface 9. The excess of ink may be removed
for example by wiping with a wiper and/or by application of
a suitable anti-wetting property of the surface, e.g. provided
by a coating.

FIG. 2A shows a top view of a receiving medium 2 and a
carriage 5, the carriage 5 carrying a first and a second line
scanner 47, 48 and a number of print heads. Three print heads
4a-4c¢ are depicted in FIG. 2A, but in practice any number of
print heads may be mounted on the carriage. Each of the print
heads 4a-4c is positioned in between the first scanner 47 and
the second scanner 48. The first line scanner 47 and the
second line scanner 48 are positioned substantially perpen-
dicular to the main scanning direction B, B'. The carriage 5 is
adapted to move in reciprocation in forward, resp. backward
main scanning direction B, B'.

A part of the receiving medium 2 is a part provided with an
image 2'. The image 2' is applied on the receiving medium by
the print head 4a-4¢, mounted on the carriage.

The receiving medium has a first side edge 41 and a second
side edge 43. When the carriage 5 moves in the forward
scanning direction B, the carriage moves in a direction from
the first side edge 41 to the second side edge 43. When the
carriage 5 moves in the backward scanning direction B', the
carriage moves in a direction from the second side edge 43 to
the first side edge 41.

The carriage 5 is positioned above a position outside the
side edges 41, 43 of the receiving medium 2, as is shown in
FIG. 2A. The carriage 5 has moved over the receiving
medium in a current swatch in the main scanning direction B'.
Inthe current swath, reference patterns were printed. In prox-
imity to the first side edge 41, areference pattern consisting of
three dots 38a, 386, 38¢, was printed. The dots 38a, 385, 38¢
forming the reference pattern are printed in a straight line. The
distance between dots 38a and 385 is essentially the same as
the distance between dots 385 and 38c¢. The reference pattern
38 is applied to the receiving medium 2 at a distance 39 from
the first side edge 41 of the receiving medium.

In proximity of the second side edge 43, a reference pattern
consisting of three dots 42a, 42b, 42¢, was printed. The dots
42a, 425, 42¢ forming the reference pattern are printed in a
straight line. The reference pattern 42 is applied to the receiv-
ing medium 2 at a distance 45 from the second side edge 43.
As shown in FIG. 2A, the carriage 5 has traversed the receiv-
ing medium 2 in a current swath, and has printed the image 2'
onto the receiving medium 2 in the current swath.

FIG. 2B shows a top view of a receiving medium 2 and the
carriage 5, the carriage 5 carrying a first and a second line
scanner 47, 48 and a number of print heads 4a-4c. Compared
to FIG. 2A, the receiving medium 2 and the carriage 5 have
moved with respect to each other in the sub scanning direction
A. The receiving medium 2 and the carriage 5 are now posi-
tioned with respect to each other such that, upon relative
movement of the carriage 5 and the receiving medium 2 with
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respect to one another in the main scanning direction B, anext
swath may be printed, and the reference patterns 38, 40,
applied in the current swath, may be detected by at least one
of the scanners 47, 48, mounted on the carriage 5.

FIG. 2C shows a top view of a receiving medium 2 and the
carriage 5, the carriage 5 carrying a first and a second line
scanner 47, 48 and print heads 4a-4¢. In FIG. 2C, the carriage
5 moves in the forward main scanning direction B. Compared
to the situation depicted in FIG. 2B, the carriage 5 has moved
in the forward main scanning direction B. The carriage 5 has
passed the first side edge 41 of the receiving medium 2. As a
consequence, the second scanner 48 has passed the first side
edge 41 as well as the reference pattern 38 (not shown), and
has detected the first side edge 41 and the reference pattern 38
(not shown). Based on the detected positions, dots to be
printed in the area between the reference pattern 38 and the
first side edge 41 may be determined. Moreover, a reference
pattern 40 is applied in proximity of the first side edge 41. The
reference pattern 40 may be used to determine dots to be
printed in the area in between the reference pattern 40 and the
first side edge 41 in a later swath.

In proximity to the second side edge 43, the reference
pattern 42 is applied, consisting of dots 42a-42¢, which are
applied onto the receiving medium 2 in a straight line. As
shown in FIG. 2C, the carriage 5 is advancing in the forward
main scanning direction B. Upon further advancing in the
forward main scanning direction B, the second scanner 48
arrives ata position where it detects the dots 42a-42¢, forming
the reference pattern 42 and afterwards it detects the second
side edge 43. Based on these detected positions, the distance
45 between the second side edge 43 and the reference pattern
42 may be determined, based on which dots to be printed in
the area between the second side edge 43 and the reference
pattern 42 are determined.

FIG. 3 shows a top view of a fragment of the receiving
medium 2 and the carriage 5, the carriage 5 moving over the
receiving medium 2 in the main scanning direction B, B'. The
carriages 5 carries a first line scanner 47, a second line scanner
48 and three print heads 4a-4c. Each print head 4a-4c¢ is
positioned in between the first line scanner 47 and the second
line scanner 48. The print head 4c¢ is the print head which is
mounted on the carriage in a position closer to the second line
scanner 48 than each of the other print heads 4a, 4b. The
distance 50 between the second scanner 48 and the print head
4c is larger than the distance 45 between the second side edge
43 and the reference pattern 42. Thus, when the carriage 5
advances in the forward scanning direction B, the second
scanner 48 moves to a position above the second side edge 43,
before any of the print heads 4a-4¢ has moved in a position
above the reference pattern 42. As a consequence, the dis-
tance 45 between the second side edge 43 and the reference
pattern 42 may be determined, and dots to be printed in the
area between the second side edge 43 and the reference pat-
tern 42 may be determined, before any of the print heads
4a-4c¢ is positioned above the area in between the second side
edge 43 and the reference pattern 42 and print the determined
dots to form an image on the receiving medium 2. Moreover,
when the carriage 5 moves in the forward main scanning
direction B over the first side edge 41 (not shown), the second
scanner 48 moves over the first side edge 41 and a correspond-
ing reference pattern—and thus may determine the distance
between the first side edge 41 and the reference pattern—
before any of the print heads 4a-4¢ moves over the first side
edge 41.

FIG. 4 shows a top view of the receiving member 2 and the
carriage 5. The carriage 5 carries a scanner 47 and a plurality
of print heads 4a-4c¢. The carriage 5 moves in the main scan-
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ning direction B,B' and moves over a leading edge 49 of the
receiving medium 2 in a first swath. The leading edge 49 of
the receiving medium 2 may be the leading edge of a sheet of
cut sheet paper, or may e.g. be the leading edge of a roll of
paper. The carriage 5, as shown in FIG. 4 is positioned such
that the scanner 47 is positioned above the first side edge of
the receiving member. The scanner is now able to detect the
first side edge 41 of the receiving medium 2. The print heads
do not yet apply an image to the receiving member 2. Based
on the detected position of the first side edge 41 of the receiv-
ing medium, the position of the reference pattern to be applied
may be determined and the reference pattern may be applied
onto the receiving medium 2.

FIG. 5A shows a top view of a fragment of the receiving
medium 2 and the carriage 5, the carriage 5 moving over the
receiving medium 2 in the backward main scanning direction
B'. The printing apparatus (not shown) comprises a linear
position encoding system 51. This linear position encoding
system 51 comprises marks 52. By monitoring the number of
marks 52 the carriage 5 passes after the beginning of a swath,
the position of the carriage 5 may be monitored. The number
of marks 52 passed by the carriage may be monitored by a
monitoring means (not shown), such as a sensor, mounted on
the carriage 5.

When moving in the backward main scanning direction B',
the carriage moves from the second side edge 43 to the first
side edge 41. As depicted in FIG. 5A, the carriage 5 is in the
beginning of the swath. The carriage 5 moves over the second
side edge 43 and subsequently over the reference pattern 42,
formed by the dots 42a-42¢. The reference pattern 42, as well
as the second side edge 43 of the receiving medium 2 are
detected by the scanner 47 mounted on the carriage, and
thereby, the distance 45 between the reference pattern 42 and
the second side edge 43 of the receiving medium 2 may be
detected. The distance 45 between the reference pattern 42
and the second side edge 43 of the receiving medium 2 may be
correlated to a number of marks 52 on the linear encoding
system 51. Thus, the distance of a predetermined part of the
receiving medium 2 is correlated to a number of marks 52 on
the linear position encoding system 51. By correlating a dis-
tance on the receiving medium 2 to a number of marks 52,
errors in the position determined by the linear position encod-
ing system 51, e.g. errors introduces because of differences in
thermal expansion between the linear position encoding sys-
tem 51 and other parts of the inkjet printing machine, may be
corrected for.

In FIG. 5B, the carriage 5 has proceeded in the backward
main scanning direction B', with regard to the situation
depicted in FIG. 5A. The carriage 5 is now nearly in the
position where the scanner 47 is able to detect the position of
the first side edge 41. The position of the first side edge 41
may be correlated to a position on the linear position encoding
system 51. Because the distance between the reference pat-
tern 42 and the second side edge 43 of the receiving medium
2 was correlated to a distance on the linear position encoding
system 51 and in addition, the position was of the first side
edge 41 of the receiving medium 2 was correlated to a corre-
sponding position on the linear position encoding system 51,
the distance between the first side edge 41 and the second side
edge 43 may be determined based on the corresponding posi-
tions on the linear encoding system 51. Based on the distance
between the first and second side edge 41, 43, dots to be
printed in between the first side edge 41 and the second side
edge 43 may be determined.

Detailed embodiments of the present invention are dis-
closed herein; however, it is to be understood that the dis-
closed embodiments are merely exemplary of the invention,
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which can be embodied in various forms. Therefore, specific
structural and functional details disclosed herein are not to be
interpreted as limiting, but merely as a basis for the claims and
as a representative basis for teaching one skilled in the art to
variously employ the present invention in virtually and appro-
priately detailed structure. In particular, features presented
and described in separate dependent claims may be applied in
combination and any combination of such claims are here-
with disclosed.

Further, the terms and phrases used herein are not intended
to be limiting; but rather, to provide an understandable
description of the invention. The terms “a” or “an”, as used
herein, are defined as one or more than one. The term plural-
ity, as used herein, is defined as two or more than two. The
term another, as used herein, is defined as at least a second or
more. The terms including and/or having, as used herein, are
defined as comprising (i.e., open language).

The invention claimed is:

1. A method for full bleed printing using an inkjet printing
apparatus, the inkjet printing apparatus comprising a car-
riage, the carriage comprising a print head, the method com-
prising:

a) in a current swath, moving the carriage and a receiving
medium relative to each other in a main scanning direc-
tion and printing a reference pattern on the receiving
medium,;

b) moving the carriage and the receiving medium relative
to each other in a sub-scanning direction;

¢) in a subsequent swath, determining a distance between
the reference pattern and a side edge of the receiving
medium,;

d) based on the determined distance between the reference
pattern and the side edge of the receiving medium, deter-
mining dots to be printed in an area between the side
edge of the receiving medium and the reference pattern.

2. The method according to claim 1, wherein the method
further comprises:

i. in a first swath, moving the carriage and the receiving
medium relative to each other in a main scanning direc-
tion;

ii. detecting a position of a side edge of the receiving
medium,;

iii. determining, based on the position of the side edge of
the receiving medium, the position of the reference pat-
tern to be printed;
wherein steps i-iii are carried out before step a.

3. The method according to claim 2, wherein in step c), the
distance between the reference pattern and a side edge of the
receiving medium is determined based on a detected position
of'the reference pattern and on a detected position of the side
edge of the receiving medium and wherein detection of the
position of the reference pattern and detection of the position
of the side edge of the receiving medium is performed by
detection means mounted on the carriage, and wherein the
distance between the detection means and each print head is
larger than the distance between the reference pattern and the
side edge of the receiving medium.

4. The method according to claim 2, wherein the reference
pattern is a line of dots.

5. The method according to claim 1, wherein in step c), the
distance between the reference pattern and a side edge of the
receiving medium is determined based on a detected position
of'the reference pattern and on a detected position of the side
edge of the receiving medium and wherein detection of the
position of the reference pattern and detection of the position
of the side edge of the receiving medium is performed by
detection means mounted on the carriage, and wherein the
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distance between the detection means and each print head is
larger than the distance between the reference pattern and the
side edge of the receiving medium.

6. The method according to claim 5, wherein in step c),
detection of the position of the reference pattern and detection
of the position of the side edge of the receiving medium is
performed by detection means mounted on the carriage, and
wherein the detection means is a line scanner and wherein the
line scanner is positioned essentially perpendicular to the
main scanning direction.

7. The method according to claim 6, wherein the carriage is
provided with two line scanners, wherein each print head is
positioned in between a first one of the two line scanners and
a second one of the two line scanners with respect to the main
scanning direction.

8. The method according to claim 1, wherein the reference
pattern is a line of dots.

9. The method according to claim 8, wherein the reference
pattern is applied substantially perpendicular to the main
scanning direction.

10. The method according to claim 9, wherein the reference
pattern is a line of yellow dots.

11. The method according to claim 8, wherein the reference
pattern is a line of yellow dots.

12. The method according to claim 1, wherein the inkjet
printing apparatus further comprises a linear position encod-
ing system, wherein the receiving medium comprises a first
side edge and a second side edge, wherein dots to be printed
in between the first side edge and the second side edge are
determined based on a determined distance between the ref-
erence pattern and the first side edge and on a determined
position of the second side edge of the receiving medium, and
wherein the position of the first side edge and the second side
edge are correlated to corresponding positions on the linear
position encoding system and wherein the distance between
the reference pattern and the second side edge is correlated to
a corresponding distance on the linear position encoding sys-
tem.

13. The method according to claim 1, wherein in step d, the
number of dots and/or a distance between dots to be printed is
determined based on the determined distance between the
reference pattern and the side edge of the receiving medium.

14. An inkjet printing apparatus comprising a carriage, said
carriage comprising a print head and a detection means for
detecting the reference pattern and the side edge ofthe receiv-
ing medium, the inkjet printing apparatus being configured
to:

a) in a current swath, move the carriage and a receiving
medium relative to each other in a main scanning direc-
tion and print a reference pattern on the receiving
medium;
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b) move the carriage and the receiving medium relative to
each other in a sub-scanning direction;

¢) in a subsequent swath, determine a distance between the
reference pattern and a side edge of the receiving
medium; and

d) based on the determined distance between the reference
pattern and the side edge of the receiving medium, deter-
mine dots to be printed in an area between the side edge
of the receiving medium and the reference pattern.

15. The inkjet printing apparatus according to claim 14, the

inkjet printing apparatus being configured to:

i. in the first swath, move the carriage and the receiving
medium relative to each other in a main scanning direc-
tion;

ii. detect a position of a side edge of the receiving medium;

iii. determine, based on the position of the side edge of the
receiving medium, the position of the reference pattern
to be printed;

wherein i-iii are carried out before move the carriage and
a receiving medium relative to each other in a main
scanning direction and print a reference pattern on the
receiving medium.

16. The inkjet printing apparatus according to claim 14, the
inkjet printing apparatus being configured to such that, in the
subsequent swath, the distance between the reference pattern
and a side edge of the receiving medium is determined based
on a detected position of the reference pattern and on a
detected position of the side edge of the receiving medium
and wherein detection of the position of the reference pattern
and detection of the position of the side edge of the receiving
medium is performed by the detection means mounted on the
carriage, and wherein the distance between the detection
means and each print head is larger than the distance between
the reference pattern and the side edge of the receiving
medium.

17. The inkjet printing apparatus according to claim 16,
wherein the detection means is a line scanner, and

wherein the line scanner is positioned essentially perpen-
dicular to the main scanning direction.

18. The inkjet printing apparatus according to claim 14,
wherein the reference pattern is a line of dots.

19. The inkjet printing apparatus according to claim 18,
wherein the reference pattern is applied substantially perpen-
dicular to the main scanning direction.

20. The inkjet printing apparatus according to claim 18,
wherein the reference pattern is a line of yellow dots.
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